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Corrigendum
Corrigendum to ‘‘Analysis of nonlinear oscillations of a punctual charge
in the electric field of a charged ring via a Hamiltonian approach and the
energy balance method’’ [Computers & Mathematics with Applications
62 (2011) 486–490]
M. Kalami Yazdi
School of Mechanical Engineering, Iran University of Science and Technology, Narmak, Tehran, 16846, Iran
The author regrets that additional considerations are needed for the above paper; the notes are listed below.
1. The analytical approximate frequency expression in closed form
In paper [1], Yildirim et al. obtained the following expression for the approximate frequency of the system (Eq. (21) in
[1]):
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As can be seen, Eq. (1) includes an infinite series and a derivative and it is not an adequate expression for an analytical
approximate frequency. However, it is easy to obtain a closed-form expression for this frequency. Eq. (19) in [1] can be
rewritten as follows:
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where K(m) is the complete elliptic integral of the first kind defined as follows:
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which converges for−1 < m < 1. From Eqs. (2) and (3) it is satisfied that
m = A
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It is possible to write Eq. (21) in [1] as follows:
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where E(m) is the complete elliptic integral of the second kind:
E(m) =
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0

1−m sin2 τdτ . (6)
Eq. (5) can also be written as follows:
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Beléndez et al. [2] demonstrated that Eq. (7) can be derived from the first-order harmonic balance method.
2. Comparison between approximate and exact frequencies
In paper [1], Yildirim et al. obtained the asymptotic expression for the frequency for large amplitudes taking into account
the following limit:
lim
A→∞
A2
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in Eq. (4) (Eq. (21) in [1]) and they obtained
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Eq. (9) can be rewritten as follows:
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In paper [1], Yildirim et al. only consider three terms of the series in Eq. (9) when they compare the approximate and
analytical frequencies. Considering only three terms in (9), they obtained (Eq. (31) in [1])
lim
A→∞
ωHA
ωex
= 0.833854. (11)
However, it is easy to obtain fromEq. (10) that this limit takes values such as 0.707107, 0.790569, 0.954565, 1.12573, 1.27776
and 1.41387when one, two, ten, one hundred, one thousand and ten thousand terms are considered in the series in Eq. (10).
The results become worse as the number of terms increases, because the series in Eq. (10) does not converge. It is easy to
verify that the series expansion in Eq. (9) is the infinite series by the complete elliptic integral of the first kind for m = 1
(compare Eq. (18) in [1] and Eq. (9)), i.e., K(1), the complete elliptic integral does not converge form = 1: it tends to infinity
whenm tends to 1. See Ref. [3] for more details.
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